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(54) OPTICAL COUPLING MODULE AND ITS MANUFACTURE 

(57) Abstract: 

PURPOSE: To precisely optically couple an optical guide 
such as an optical fiber with an optical element such as 
light emitting element at a low cost. 
CONSTITUTION: A V groove 2 is formed preliminarily on an 
upper surface of a substrate 1 such as silicon substrate, 
and the terminal of the optical fiber 3 is fixed, and 
besides, the light emitting element 4 is fixed on its 
optical axis, that is, a Z axis at a relatively moderate 
precision. Then, the V groove 5 is formed on the Z axis so 
as to be crossed with the Z axis, to put in a spherical 
lens 6. When the spherical lens 6 is slid along the V 
grove 5 while operating the light emitting element 4, a 
light beam is adjusted into an optimum state while 
surveying the coupling with the optical fiber 3. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



18. 01. 2002 



s decision of 



Copyright (C) ; 1998,2003 Japan Patent Office 



1 / 1 



03/10/08 10:52 



y 



(19) a2jwgi!|^if;T (JP) 



#ll¥8-201660 

(43)^180 ¥fiE8# (1996) 8^90 



(51) Int. CI. • Jff*)SBl#^ 


f I 




G0 2B 6/42 










le^OSfcll FD (i^ 12 K) 


(21)aS## i|$Si3p.7-25881 


(71)tHaA 


000000295 






(22)aiJffiB (1995) 1^200 




^^asiB^y P!iTS7#i2^ 










^^B^iK^/P^iTBysia^ 










(74)f^A 




(54) [^B^®^**;] ,)ti!S^^5>3.>-;i/i:-eoffiiifi*^ 



(57) [51^9] 




1 

ws^mMiz. m.z$ti^mi±m\z^\zmr& 

c:®)t:7y-f Ami*. fFia»«-t®'?ttiS2z***i^'- 
[if 5 ] ms^:»'i H © Y*fc^ip]©{iet , Htria 

^®S3^^©a)tSre<i!)M8H^Kffl±Y«i*lRlO)3t$fl 



2) l|#|liSF8-20 1 66 0 

2 

ViJ:5lc. ffSayt^H l<«Sffilc*$ttSY$fc^ifa©3t$tlife 

^\zi^-^^^m^\z. 

:i(Dzmzms.-vm^^^^zm 

i-,? fiiB7t;^-< ^iimtm?s^m-o?so)zm±'^^-^ 

\iLm?B^^t<Dym^\zm)tt.mf-j^<om 
^'SM^zm&vxii^ iommm\y>x^^m^m\z@ 

[000 1] 
[0 0 0 23 

mmms) ymmiy7.y'i^m\zii^^T. ytmo>^ 
^mzitm.m-^'^^*^'^^^' 

m^i^>>(mzixnLvxmummif^t\^^^rzmh 

50 SfflSnXViito 



3 

[0 0 0 3] 

[0 0 0 5] Hi::. 3^77-1' AW^rU^X^^l-JiPlI" 
[0 0 06] 

^^^%<d-j;$>-dx. yttf^ ]i(DytKiiitimmi5.m\zii 
i-f^mit-^^:^[^t: zmtu zicDzmzmmx 
^mMizmw^^^Ymtv. z^tYn\zm$.f3. 

mf\zjmxmMi^ii^L;^±iit^ mi±<Dzm±x.. 

[0 0 0 7] ytiS-< M^J^^z^yN'd^efiKo, 
j:cD5t7T'f;'«si*«. mL±Mx^^\^\zjmtEn 

[0 0 0 8] ::<Di&, HO)Y®;&j^]©{iSt> iSi 



(3) #^¥8-20 1660 ■ 

4 

[0009] ^J^S, Z«?b^I$IiriSllt-53tt?-A 

iJ^ HJSSlBfC*5tt«Y*IlD&fR3©5tt!&&BJ;0-H^il5<a 
[0 0 10] S«±lc^5^tS)fc*?i:*H 

[0011] *:%bjcd;^«. S^T, f« t% 

^^ii^itmii\zm^-^^^m^\z. Y<DytK 
mii^Wi5mzim^^iz--^^-^^zmt: v. 
z:<Dzmzmm.xm&usm\zm&i3:^%Yiiit\^. z 

^■i \^ms\zim^\^n^^^iz^m=¥-^^v. it 
30 -eziiatssMTs<fc5{cx!to^[6]K0^fc$nfcv3|tc^. 

[0 0 12] 

[■f^ffi] 2|5:BBJlc*5ViTf3:. ^«)>>Uri>«^©^© 
[0 0 13] SK±®3t7 7^^'?'£3at-rS VflK^^ 

w>x'*3a#"r*viPttt^«e)ii(H/i*t5ET?i3ia:T$'£>. ^ 
7 7-r A'c)^s^5^i-'>x®^«vi-mt>+^ifi5<'^ 

S. tJt^T. %>t'btYfif[^lRlo*§»i+^^^i5«'^t><^*^ 



5 

[0 0 14] fsM. 2^^HJ{C*5l/^T, YU-X. % 

[0 0 15] 2|!:^BJT{i. S«±®;5tSi|S®t^0. d 

[0 0 16] Dt:7r'f/'?t^)t3!l^Oi|#^] 
?5i::*ViT(iJ:0^7 y-f a* 3 coJS® 3 ajc^v^t, -e 

ia-0?:;?l^t;^-5. ^77'rA*3<0«gM3A«, 
1 ±lcj^fi)S*n^S:« 7 ©illSlc: < 5 lCfiS*«t>S 

[0 0 17] — dCDStelOZtthm, 3t77-1' 
A* 3 3 Ktf^^^ ^> fcf8^^4 dtiHfitFn 

x\,^^. m>. .z.<mx\tm^^o%^^^*^^ 

T^:7 7 -r A 3 CDSSg® 3 A {Cip] < ^ 3 IC^^4 
a:Kl±lwH^:^nTViS. *fllS{r*5ViTf4, ^:®z 
WiZmM.XW^W 1 AlC^li[ft5^[^* Yttt b, z# 

SltJ^:!^l$]*X$l!ltI!?^ ±SB^77-fA'3©^ffi3A 

t5D^^4toPp1®z$ftic:^g||f'5J;'5tc. S'JcviS 



[4) 4*M5|z:8 - 2 0 1 6 6 0 

6 

m xm3Hz^^\zim^^o\z-^^nx\^^^o 

[0 0 18] 2|c^Bj0^ti(g^^i?a-;i'${jimic«, 

<fe}¥iLs, m%. ^it\zmm^\t^m lirmz-m 
x^xm^vyX^ sff A. 1 2:^iRifc;^ ^-f ut 

1 3 \zm-^ o \zW}i V. ^-ZrAJl^trnt^ 

4 t(m^\zmifm'^mtM^M^^5^ 

[0 0 19] JiE®i-5^*lfi£©3t:^BjcD)t^^J^a 

miaa2ic:5^-r<fc5;^^'y'^->'i stciK^ 

(a) f4¥®0v (b) \t.^<JimmW^tb^' ^^Z-m 

!^iss$-ii-;t7e77'f A3dijfA$nTti*o z.<jmv7 

-f A' 3 y fr---^ 1 5 CDtfffetwHJSStlfeS® 

ii? l±-e-V)||2{::5d^®5£^nS. ;?J:45, 3e77^A30 

«g*«, Enci^t-jc^irifA^i imz^-oxYm2.<j> 

[0 0 2 0] — :)t77<^"5 30SSW3A<hI^*iVi-& 

v?S5fz:3^$nTi/iS. fsM. Ay-^r-vJi 5©;&iHiJ 
^ICISBB^^ 1 8 1fiZ.t\^-^< ^t>\Z UTH^$nT:fe 
0, ::c:JcB3jft/^:5'— >1 935^fiK$nTViS. C1©SB 
i^1iS'->l 9 t^P^4t©RgttBK^bjicVi5i^>l« 

[002 1] m.wm^'S^ EI 3 ic, fiet*T©e:a 

SiSr*Ti::5^U^c. fiP'fe^ ^mT4©5l^4Al4h 

Jii8!SlirJ;oT?^sa$n-5. t^^T, l2!©Y$It^lp]©JP 
$dn 0 0 Mm^©/js:#:ic:, 'eaj^t^?-©^®'?'^^' 5 M 
■a^(m.-^\zWHMAMm^^^^' ^\^X. 01 
ICS^-r^ 1 7'f 1 YttD&lftJC^T3ie*|li 

lC^-r<fc ^ lC^6^t§l54 A^&S^ffitCjav^gtigHSf 
r©^§W4A©Y*Bc*fp]©ttMfi> ai£««::/d-fe 

[002 2] mfL\t. 0 1 ic^-r<j; 5 n^m^'-^:^- 

;U©*&, 5^*iiU>X6j&Vj:Vi'b©t'r-5t. % %S^T 
40{&®^t)-&«, YlflD^lSlfCfcXfllC&lPllC'biO. 5 

iLTcSmf^WS^^^^' z«il[*i6]i::':3t^T 

14± 5 xim@SE©*tST+5^T*'5. EI3l;:^b7c:<fco 
50 0. 5Mm@S©*tST^31fiaJ4A®Y||t^lftl®fe 



7 

[00233 — Bi 1 Km-^yy^f'^ 3 

[0 0 2 4] |2I4fC, Vj||©»r®lftBJigS:S^f, ilOV 
{Cis^f J;"513, ^-CD^CDffi'MdtfetftftSAi? 0. 5 2* 

1 MinssT?«>-&c vmoMmm\zn^m.\zwi^-T;^ 

[0 0 2 5] eui02:iii*^e>. Bliic^t-^t^r'fys*! 

is. iaiJc^-rx*to^iRi®^^40ta:®»i»«. m 
UT. mku>x^^^\z^m\ytzmwi^\^^^'^^ 

[0026] izwmo>wm\ m 5 \z. mmit.^ 

(b) taz*S^:Yfftt€:a^ffi'e^2^a-;l'*^bfc 
iSiaiHliJ»fffiBJT*«). BICD (a) <r)Wm^\t%y7 
< /1 3 CDn T 3 C tj* b^lJieft^ 4 *1IS^$^«>* 5 

V8l2 2S:IS:ltTViS« 0© (b) {C^-T-fc-pl-, ^167 

T-f A*3<c3r 3 comwit. wsLtm i aic#^«i::S5 

«)fclf-A2 3<fei*l:)%:l.^i:3{2:. Z*fc^I*]l3^UV?i 

2 2S:Jgfi)cUTVi-5. l3.i^. Z.(DVm2 2\m^\^yX 
6*5^LTVi5VS}5J:»5t>a<, i®V}»5t2fi^ 



(5) !Kr0i¥8-2Ol66O 

8 

W5^\z^^'t^m^\z\m^\^>:^& ©^sffi»*aj3 

Vi. c:0j;^75:^hr-Aji3affl®VJp|2 2«. 
[0 0 2 7] 2^SgWC:feum*, Z-OMh (a) {Zm^t 

27^i$ncite&i-rjiti'«fc-^T. ^^i^^4*^e.^i*$n 

JO -S^tr-A 2 3 SIEPSfC^e^ 7-f /N* 3 ©a 7 3 C IC^ 

3ffi£-r-5. ifii^5^4Srafei±fc:fesft»e>@ 

Slftd^U, :)ttr~A2 3©jSK8SiaS^&ff5fc*. tJ^S© 
i5^;^Ti&ofe^3^4 ©x*fl:5($]©&e^**iiar<&+ 

j^\zm.<^:t^^t^^m\z-t^, 
[0028] mmmktm&^'i 0 e 

©¥iB0. (b) «-€-©fiiJ»r®0"e*-5o 0©^M 
{i, 5©fe#)aJ^^1?>t77'f A'SOJSgffi* 

^«l_htc59t@SU 4'^5^lc3«i»iS?S2 1 
fiEUT(/>^o BP-fe. S«l©±Mt-^i^^:^D-feXtCct 
^TJgfifeU;t3t^lStJf&2 1 *3t7T-f A'3 ^r lE X ^T 4 
i:©ra{CKSL'Tt/>5, Cl©a5$}-2:m:5-li> 02©^ 

[0 0 2 9] ;i©iaiC5^-rJ:3{C, ^iS^2 i«^-© 
j?ggS2 lAS:^?^4©WCI«Gtt, Ta?^77-rA*3 
©JS^tSl^f ■5«fc'5fc-€-©4*^2 1 BSrESUTVi 
c:©j;5{r, s«i©±MK^i^3l«::^D-fexfc<fco 
T>t»j$i^*?^fifcb;^«^> ^©^^2 1 Bommk 

}mmi.^mm<DixnMmt.mv^Mz^T:^^. z. 
©»g-}c, WR'i.±.\zyty7'in<Di;'pyY\zim-r% 
m^}:.mmi>2 1 BtMic-t©±*?i^i'9y hicis^ 
•t^isi^^m\zm^L'X\'^^rzM^^ m^2 1 b©& 

■^$)r,^ yy^n<mmi:M\y^Mzmmi^2 1 b©j^ 

fi)t*J"5J^igT«.'5. C:nt^lC!}iBJb75JS7t?^4t©^ 
iSg^S:fT-5^fC«x «aj^i$^:©J;-5;S:^frt9:S«:-r 
5. . 

[0 0 3 0] El 7 jd. mtm-t.mmkiim<omt 

2 1 ©^^ 2 1 B \ST^Wl 1 ©J:®«^eT<Ril^ y y 

5/? ::0«^ic, mm-A<DmmsmLi<j>±M\zjm 



9 

3ttr-A®l$ltrSriSt)ei^ J: 5 trtiit. mKU>X 6 © 
^©ll5$kli, hXLl/ (L1-I-L2) tti'5J:5tC 

bT5t<* 59{t>iU'>x 6 vm 5 

[0 0 3 1] C:©:&&ICfe5^^^U'>X6SrVfl|5±T;^ 
|6)t3!l?4C!)<a:e8«6«SE«X«D?I^IlC± 5 0 timm& 

T»rrnis+-^Ta&«. 0i> 122. bis. m 
im^^^ti. ^4^ix>X6©S3Sft®*iiii^$nfc 

^©^^iai-agji<^U'>X6«VSI5{Cg^JiF{cJ; 
oTSje^tiS. :fe*3. )t:7 7-f/'^<kSSl/>Xra0Z«i 

1 ±(Dm 7 <Dmm\:iyty 7< a 3 ©jsm 3 ASrs^tr 

[0 0 3 2] SSi<^^>X6©&SIS8ll«l> 2^JJ@ST? 

5 (b) \zmvttxt>\z. YHiMizMf^m^iz. mt 

[0 0 3 3] ^45, JjliiKl/'^Xl^lVSJi-e^O^^lClE 

©n^©W'>X<kot)iSvi)it^-^l)PX*iT€rs. ^-o 
i:|^@i!©iltmT?IBBi;Oi^^tJS:^o «ft>T, *^?g© 

<fc ^ \zjmmm\i-h,<mm^'mmmz\imtt^^ 



(6) (|*M¥8-20 166 0 

[0034] i^^fim't.<Di^i ±.m>mm\t. 
m^t%y7^n''^^'mt:o>y(^\zm^m 

Y-t.<Dm^\zh^imux$>^o 08ic«, ^yt^T 
t^yy^nto^i^mm (^©1) sr^i". st-^ 

7^ f:Jt77^-'^3, Vi85, ij{<^iU>X6, V»}2 2^© 

jiftBja*. ia5ics^-rt)©fcst^t)-5tc:^«;S:t/^. 

45. Ziti|l[*I^]lCj^fiS6$nfcaVW5t2 2©*i»m. S 
3t®drr5?V}» 2 2 ©:;&ffl]<£f6]< J; \z ^ %77 y ^ 
3 1 A^tt^nTi/iS. c:®SJt*^y:7'3 1 

\-mWii:.\Zl^l^-^titdmf^^'-> 3 3 {c^©S®*il 

ii? [0 0 3 5];5:i3, (b) lC5^-rJ;5lC. ^tf-A2 3 
«TS!Zfto^|^OV8}2 2 lcyt^^T^77^/"^3die)^ 
*iiU'>X6*J5TV«2 2©JaiaPK:j^rit$tiX:3tKI*M 

2 2AfC^-5= ^CIT, 3iee-A2 3l*^Je)£±:^lSl 

fc^$nTg^?i5?5^y:/3 iw^ffitc^s. :i 
©j;5;S«fi£tc:b&©a. T56'N>i?'5j?-;i'3 2'S:#tt 

3^3 i©ii#m*^*^u cn^its^^iit-H^^ 

Wsli-WSki:. U - ]«ilSl^©5IUi L©fc«>l3jiSSte'c€* 
^^^^ u rMUfcitg^?^?^";/ :/3 1 1 ± 

(C/N>y:}?-;i'3 2S:ft-bX@Jg-rSfc*. S3ieffl5©+ 

0. n;^ h©:^i|@Jic^gMd«T€rSp ^tS:. B3IS/n*^'-> 

3 3^::ltS^*^;twr■5^:t*^^5^^>l*«^fe^^^ 

iaffi©v«2 2 bMz-x.v'^yt^^\zi^^im^ 
[0 0 3 6] nv^-''j(Di^^^\Z'\9f^<km^ 

40 db^^oimh\z\%. ^'7^}7\zmX^td§6mi--k^ 
^ilCHJ^S. ia9tt. c:©J:5&S3ia5?t^77 
-f;^i:©i^4^^gEl (-5-© 2) Sr^fo mznct%yy 
-im. Vg}5, Vfl|2 2. Xjtt«iU'>X6^0«/iW*SI 

8ic^bfct)©t^<l^^"^?*^. c:nic*fbS)i^ 
5^2/ :/3 1 tt, iai33^-r<fc 5 i^i'U 3 >M©=^-\' U 7 3 
4tC^iJ$tU Vj||2 2©*W5}-{C'&g^»?)$nT(,^ 
•So ^^-vU734lr«63ia;^iS'->3 5diKltSn. s 
)^gT5^y:/3 i«c:©lB!iS;ii?->3 5©]aE^«S±Jc 

so lci:^T> 02lc:5^L/fcB3»fel StU^^^fns. 



11 

J1C!)«^, U 7 3 4 JC«};:>TS^t^9'y :/3 1 \t 

isrrntar. ziiiD^fP]tcyt}5v}»2 2;it^i:?^j:i>« tie 

[0 0 3 7] [iSMSSffi] *^BJ0)m^^i^a-;i/ 

/^y'Jr-$^4 0 {c:*fU)fe77-f /tS4 4-1 *f3^J: 
^Ji^tlTViS. ^:7T-f/'^4 4-lli;t-;/^-v^4 
0 <DF^T?^=K4 1 ±lC?^^$tirc^SiK4 3 - 1 tCS 

igg^En-s. 3*iSiK4 3 - 1 li;^^^ 4 5 T^iSSS 
4 3-2t4 3-3tl::2i«a;§rn, «iSK4 3-2tt 

gp-^> % > a ST5 1 t«iSK4 3 -2<omzii 
Z«D^|p]JC:)te-Aji3afflOVi»4 8;5i5^fi56Sn, »C 
X*!i:i^l5lKV}»4 6 ;ftJJ^J?jc$nTli<5. -g-bT. 

P4 6ics3(*^u>X4 735t3a#sn> ^feiciftiaLfc^tif 

[0038] $fc:. %>t^75 1 0a*3tS^-:5'TS 

So sfe. ^1^4 3-3 \ztf-( }i^n^ytm^t:^m 

■r'5fe*t-S=K4 1 ®*iS4'^ICS7t3^5 4*J|SVte) 
nTl.i-5o Jl®S^5ft5^5 4i:i»iSj^4 3-3i:©m 

'&«x*ft*i6inj^fie$n;tv}i4 9±05iJ4^U'>X5 o 
mm^n. 7>^5 e tc^A^nttissn 

[0 0 3 93 &it<o^otfmmzt^z:t\zJ;:-oX. m 
^m-S 1 tCJ;0»i$M4 3-2 fc^tbx-jgom-^^ 

SimU mzm^A: 3-3 <h S D^ ^ - T 5 4lCJ;oT^ 
m^SSMT-SCltdilf**. Ell 1 (a) li, 
±8SWi!m4 3-3 fc ^yCaST 5 4 Rl^^W l^^X 5 0 

t©Mes^s^tis*f®BiT*-2). ^fc> (b) \mim 
4 3-2 1^?^5 1 mfmn^>XA: 7^«)ig^S: 

5^tlffiM0T$>.5o (c) 5t7 7^A*4 4 

- 1 $ny'>--5>4 0 ^■fm^'^xm<w^'^^y >''4 

2 4 1 T -f ;1(OJS?|5«:®3rr«)«'A« 6 

0 ^oM^<f)^^xh^. 

[0 0 4 0] Ell 2m. :3t)^^i^a-;H^««J¥® 
Bl (■?-®2) S^T. J:o^lt(i0!lT, Bll Otj^— S^5^^ 



(7) 4^^5118-2 0 166 0 

12 

4/5im€Smt|g7t5^5 l<^ffl:*^«)^-:5'<hSr^ta 
SJ;o{CbTi/i-5o ^3^5 10ti}*3t 

«*y74 5-3 \Zii^Xm\m4. 3-2 t^n^^ffiO 
«i^[K4 3-5 tlC:««$nSo ^SK4 3-5 (DtU:^ 

^^^^^'>X5 oostD^tc«*^ns<k^ic^oTi/i5. 
[0 0 4 1 3 )t7 y-inmoy^m f««, -^c^m-^ 

:? r-r/N*4 4 - 1 S-'e3llSnfc:Jt^&^j^a&4 3 - 3 S:^ 
ViTgmU. ^©->^-X?^&M4 3-2 2::ft-LTiSWl6] 

%X:^T 5 1 ;5i^UTVi«rBlf3;^iS16S4 3 - 3 

e.5tM-^<z)^M«stua;vi. ^i^4 3-3;&^e) 

J^^hbT^^n-g-dtJO^^, T^T!m4 3-3^ 

£0 ^\yx^m{^^m^n^^\z\t§dt^^ 4\-mmm 

m%Wti^ 5 1 0ai:^t''53l6M#*3*i!m4 3 - 5 

5^ctiim:. s^3^5 4*n®^«fmidr, 

ViTfc, ]^!yiU'>X5 0 5rfflViT5ttf-AS:jiSWl::Sii[ 
1S^X^^ 5 4 JC^ < ^1 ^JSK 
4 3-3 dJ3*i!feiS4 3-4 OJgS®*-en-?^*iJ!63ttcH£M 

[0 0 4 2] 4^^BJl3SLh0^SSMirRKe$tu5RVi, ± 
*ffliiTfeJ:Vi. it^r-r/^O^VH^^^^X 

©vjiioiinDls^tst^li^^JH-SJSrnji. ±iEo 

[0 04 3] 



(8) 



-201660 



13 



14 



[132] :^mm<D^&^'^^'^=^-)^^^'^^^' 

[03] 

[04] V«0||fiBtttBJiaT?*S. 

[05] ^m-t<Di^mmxso^o 

[07] m^m'tmim&t<Dm<^^fi^^x& 

[01] 



[08] S^t5H'i:®«S^=tt^I2i 

[010] 3tite^^J^3.-;l'^W®0 (^-©1) 

[01 1] yd^'E'j3.'-}mmm^^x$>^o 
[012] 3t^fefr&^rv>3--->^^^J^MBl (■?-<^2) tf 

. [^cDi5i?a] 

1 m. 

lA S«±® 

2 Vji 

3 3t7r-rA* 

5 V3I 

6 3^U'>X 
9 





(9) 



-201660 





(10) !HrM¥8-20 166 0 




[071 [01 1) 





(11) 



iNfPI¥8-2 0 166 0 




[ISIl 0] 




«««%:>.-»«M(Tra (401) 



